We describe only the third case of bilateral renal metastases from a primary brain hemangiopericytoma (HPC) in a 58-year-old male. These rare malignant tumors were first described in 1942 and originate from pericytes located around capillaries. They can therefore originate from anywhere in the body. They may be confused with primary renal cell carcinoma when they metastasize to the kidneys. Surgical management remains the mainstay of treatment for renal involvement.
Introduction
Hemangiopericytomas (HPCs) were first described in 1942 and are tumors with rapid growth and high malignant potential that originate from pericytes that surround capillaries. They can potentially originate from anywhere in the body but common sites include the head and neck, pelvis and the extremities. Metastasis to the kidneys is a rare event, which is often a carcinoma that originates more commonly from the lung or colon. Renal metastasis from a primary brain HPC, especially when bilateral, is even rarer. In most cases, the patient is asymptomatic until an advanced stage of the disease is reached when there may be hematuria, loin pain or even hypoglycemia from excessive tumor metabolism. The majority of cases therefore are detected through surveillance cross-sectional imaging of the original tumor and in the majority, surgical excision remains the mainstay of management. In this article, we describe only the third ever documented case of bilateral renal involvement from a primary brain HPC and review the literature to describe the salient features of HPC and its management.
Case Report
We present the rare case of a 58-year-old Caucasian male who developed bilateral metastatic renal hemangiopericytomas 14 years after undergoing resection of the primary from the posterior cranial fossa. During this period, a small cranial recurrence was further resected and a small solitary lung metastasis confirmed on biopsy was identified. It was during surveillance for the lung lesion that a new 2.4 cm right upper pole and a 2 cm left lower pole renal masses were detected on CT scanning which raised suspicion of secondary metastases in view of the history (Fig. 1 ). There was an initial decision to keep these lesions under surveillance because of their size but in view of the patient's symptoms and heightened anxiety, a left partial nephrectomy was undertaken in the first instance with histology subsequently again confirming HPC (Fig. 2) . At the present time, it remains the intention to keep both the lung and right renal lesions under surveillance until such time there are any concerns.
Discussion
To our knowledge, this is only the third described case of bilateral renal metastases from a primary brain HPC [1, 2] . In contrast to the two other studies, which describe a radical nephrectomy for the metastatic lesion, a nephron sparring approach was undertaken in our case.
Metastasis to the kidneys is generally a rare event which could be confused with the development of a primary renal cell carcinoma. In the vast majority of cases, the lesions tend to be carcinomas and large autopsy studies have previously confirmed an incidence rate ranging between 7.2% and 12.6% [3, 4] . There appears to be a higher incidence in males and Caucasians, with secondary renal metastases occurring in the fifth decade [5] . The two most common sites for the originating primary are the lungs and colon. Other sites with lesser tendency include breast, skin and thyroid [6] . Involvement of the kidneys may be solitary, multifocal, ipsilateral or bilateral [7] . The time taken to the development of renal metastases also varies with one study reporting a mean time of 26 months whilst another was 63 months [5, 8] .
The development of metastases from a primary brain tumor is even rarer. Our case developed from a primary brain HPC which tends to be unilateral only [9] . HPCs originate from pericytes that surround capillaries and regulate blood flow and permeability. They can therefore develop from a multitude of sites around the body, including the kidney, but predominantly originate from the extremities, head and neck, pelvis and extremities [10] . Stout and Murray in 1942 became the first authors to define HPC as a distinct vascular neoplasm whilst renal HPCs were first noted by Black and Heinemann several years later [11, 12] . They are highly vascularized soft tissue tumors surrounded by a capsule or pseudocapsule often with high rapid growth and malignant potential. Microscopically, the tumor comprises of a densely packed population of spindle or oval shaped cells with elongated nuclei, often separated by slit-like vascular spaces (Fig. 2) . The cells lack pleomorphism or hyperchromasia and have positive immunostaining for CD34 and vimentin.
The only two case reports of bilateral renal involvement from a brain HPC in the literature both occurred in males and 10 years after the initial diagnosis; Heppe originally described the first case occurring in a 41-year-old patient presenting with flank pain and hematuria and who eventually underwent a right radical nephrectomy and left heminephrectomy [1] . Hammontree et al subsequently reported a similar case in a 37-year-old patient who had a left nephrectomy shortly followed by a 4 mm recurrence in the right kidney which is presumed to have been kept under surveillance initially [2] .
In keeping with the incidental detection rate of RCC on imaging performed for other reasons, over half of patients who develop renal metastases are asymptomatic. Surveillance scans for the original primary tumor often lead to their detection. It is often the case that presentation with symptoms indicates advanced or aggressive disease. In one study, two of the 13 patients with an original lung tumor presented quite early on with hematuria [5] . In another retrospective study, where 151 patients with a primary non-renal malignancy with renal metastases were studied, the commonest symptoms were abdominal or flank pain, followed by hematuria, weight loss, night sweats and fever, with 56.7% being asymptomatic [6] . In particular to renal HPC, hypoglycemia from excessive tumor metabolism and hypertension from the release of mediators may also occur [10] .
Detection of secondary renal lesions is often through the use of CT scans. It may be difficult, however, to distinguish a renal primary from secondary renal lesions due to a lack of clearly definable pathognomic criteria [13] . Inter-observer discordance also plays a key role. This is highlighted by Zhou et al, who noted radiologists were more likely to report a renal mass as a primary rather than a secondary although concordance between radiologists and clinician assessments seemed to correlate in 54% of the cases [6] . Metastatic lesions in general though tend to be multifocal with low attenuation [14] . There appears to be a lack of correlation for metastatic disease whether the lesions are exophytic or endophytic [15] . When doubt exists regarding the diagnosis, needle biopsy of the suspect lesion may be undertaken, but due to histological similarities, there may be difficulty in distinguishing between HPC and other soft tissue tumors such as synovial sarcomas and fibrous histiocytomas [10] .
The development of disseminated disease is a poor prognostic indicator and systemic chemotherapy targeted to the original tumor is often required depending on the patient's fitness. It is often quite rare that the kidneys are the sole destination for metastases from a known primary. If so, it is usually not long before other sites quickly become involved. The single most important prognostic indicator is the presence or absence of metastases [2] . Surgical resection of solitary metastases may be a viable option in well-selected patients. The case series from Adamy et al had 13 patients who underwent nephrectomy for solitary kidney metastases from a variety of primary tumors. Four patients succumbed to disease progression but eight patients were alive 30 months after surgery, with four of these having no evidence of active disease. The authors concluded that nephrectomy could provide a survival benefit in well-selected group of patients [5] . Zhou et al demonstrated that of the 151 patients, the median overall survival from renal metastases was almost double in those who underwent surgery. Therefore, complete or nephron sparing surgery, as described in our case, seems to a plausible option in those with solitary secondary renal lesions. However, the role of cytoreductive nephrectomy in patients with widespread disseminated disease is yet to be established. 
